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• Welcome to material safety data sheet training. This training is 

designed for those who work with hazardous chemicals.

• If there are hazardous chemicals in your workplace, you need to 

know about the material safety data sheet, commonly known as the 

MSDS. This important document reveals the hazards of the 

chemicals you work with and describes the precautions you need to 

take to keep safe and healthy. 

• The MSDS can be a real lifesaver. That’s why you need to know as 

much as possible about how to use it.



2

Slide Show Notes

The main objective of this session is to teach you how to use the MSDS 

to protect yourself and others from chemical hazards. By the time the 

session is over, you should be able to:

• Recognize the importance of the MSDS;

• Access an MSDS;

• Locate essential safety and health information; and

• Interpret the information accurately to protect yourself and others 

from the hazards of the chemical.
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During the session, we’ll discuss:

• The purpose of the MSDS and how it fits into our Hazard 

Communication Program;

• How to access an MSDS;

• How to find and interpret essential safety and health information;

and

• How to use MSDS information to protect against chemical hazards.
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OSHA says that you have a right to know about chemical hazards in the 

workplace. 

• OSHA’s Hazard Communication Standard—also known as the 

―right-to-know‖ law—is based on the idea that you have a right to 

know about hazardous chemicals you use on the job and a need to 

know how to work safely with those chemicals.

• Right-to-know information is communicated in a number of ways, 

including the MSDS, container labels, warning signs, and safety 

training sessions like this one.

• The MSDS is the key to all this information because the information 

found on labels, on signs, and in training is typically based on the 

information found in the MSDS. There is an MSDS for each 

hazardous chemical in the workplace. 

Think about the chemicals you use on the job. Do you consult the MSDS 

for each chemical before you use it?
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Chemical manufacturers, employers, and employees all play a role in the 

use of the MSDS for chemical safety.

• Chemical manufacturers must determine the hazards of the chemical 

products they make and provide an MSDS for each product. The 

Hazard Communication Standard also requires manufacturers to 

label chemical containers.

• We must make the MSDS available to all our employees and train 

you to understand the hazards of the chemical and the precautions 

you need to take to prevent injuries and illness. We must also identify 

and label hazardous material containers and have a written Hazard 

Communication Program. 

• You, the employee, must read the MSDS so that you can identify 

chemical hazards and understand how to work safely with the 

chemical. You are also required to read the labels on chemical 

containers before using chemicals. And you must also follow the 

company’s instructions and warnings, and participate in Hazard 

Communication Program training. 

Are you familiar with your Hazard Communication Program in your 

Department?
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As you can see, the MSDS is really the foundation for working safely 

with chemicals. It is your best source of information about:

• What chemicals are contained in a product;

• What hazards you could face when you use that product;

• What precautions you need to take to keep safe; and

• What to do in the event of a spill or exposure involving a hazardous 

chemical.
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The Hazard Communication Standard requires employers to provide 

access to MSDSs at all times. OSHA permits different systems for 

accessing MSDSs, as long as the system provides easy 24-hour-a-day 

access. For example:

• Facilities are required to keep a list of all hazardous chemicals in the 

workplace as part of their Hazard Communication Program. This list 

can be used as an index to an MSDS file system.

• A binder system could be used. The MSDSs may be stored 

alphabetically, by chemical type, or assigned an in-house number that 

is referenced in the index. These binders must be kept in a place 

where they can be accessed on all shifts.

• OSHA also allows the use of computer-based MSDS systems that use 

CD-ROMs or company intranets that allow you to call up an MSDS 

on the computer screen and print out hard copies. 

Do you know how to access MSDSs for the chemicals you work with?
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• The right-to-know law does not require a standard format for 

MSDSs. Chemical manufacturers can decide how required 

information is arranged in the document. 

• That means MSDSs may have a different number of pages, different 

section titles, or even different number of sections. 

• In the past, most MSDSs had 8 sections. Back in 1985 OSHA 

established this format as a voluntary guide to assist chemical 

manufacturers in organizing MSDS information.

• Recently, however, OSHA has recommended a different format 

designed some years back by the American National Standards 

Institute, also known as ANSI. The ANSI MSDS has 16 sections and 

is more organized and comprehensive than the 8-section format. 

OSHA recommends the ANSI format because it makes it easier to 

find information.

• Regardless of format, however, the same basic safety and health 

information is provided in all MSDSs. 

Think about the MSDSs you have used. Were they all in the same format 

or are you familiar with different formats?
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• Now it’s time to ask yourself if you understand the information 

presented so far. Working with chemicals, you need to understand the 

purpose and the importance of the MSDS. You must also know how 

to access an MSDS when necessary. 

Now let’s move on to the specific information you can find in an MSDS 

and how you can use this information to protect your safety and health.
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• The MSDS always contains the manufacturer’s name, address, and 

phone number so you can contact the manufacturer if you have 

questions about the chemical.

• It also provides an 24-hour emergency number where you can ask 

questions about chemical spills or exposures. Doctors who are 

treating workers who were overexposed to a chemical can also use 

the number.

• The name of the chemical will also be listed. Sometimes this will be 

a specific chemical name such as ―acetone‖ or ―sulfuric acid.‖ Some 

manufacturers may use the brand name of the chemical. Sometimes 

manufacturers give chemical products a product number. These 

names and numbers will help you match the MSDS with the 

container label to make sure you have the right MSDS. 

• The date of the MSDS will also be listed. This is important because 

you don’t want to use an old, out-of-date MSDS. The manufacturer 

may have changed the formula for the product or new safety 

information about a chemical might have recently become available.
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The MSDS will also list product ingredients.

• Any chemical that has been identified as hazardous will be named. 

Basic products may have one or two hazardous ingredients. Complex 

products might have numerous ingredients.

• The MSDS will also give you an idea of how much of each 

hazardous ingredient is contained in the product. A range is often 

provided, such as 10 percent to 20 percent or less than 5 percent.

• Nonhazardous ingredients might also be listed. However, the MSDS 

may state that the remaining ingredients in the product are 

nonhazardous, without specifically naming them all.

• Occasionally, a manufacturer will not name a hazardous ingredient 

because it is a trade secret. Instead of giving the chemical’s name, the 

MSDS will state ―trade secret.‖ The manufacturer still has to provide 

information on the trade secret chemical, such as hazards, safety 

information, and first-aid procedures.

Think about a chemical product you use on the job. Do you know the 

hazardous ingredients of that product?
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The MSDS also provides information about exposure limits for each 

hazardous ingredient. The exposure limit is similar to taking medicine. If 

you take two pills when the doctor prescribed one every 8 hours, you 

would be overdosing. If you exceed chemical exposure limits, you are 

basically overdosing, which could endanger your health. 

You’ll find three exposure limits on an MSDS—Permissible Exposure 

Limit or PEL, Short-Term Exposure Limit or STEL, and Threshold 

Limit Value or TLV.

• PEL is the value set by OSHA for an 8-hour day. If exposure to a 

chemical concentration, averaged over an 8-hour day, is greater than 

the PEL, you are being overexposed.

• STEL is the maximum chemical concentration that you can be 

exposed to in a 15-minute period.

• TLV is similar to PEL. Usually the two values are the same. 

However, when they differ, the lower number is used to determine 

the exposure limit.

If exposure to a chemical is greater than those listed, we need to evaluate 

engineering controls, such as ventilation, to reduce your exposure. If 

that’s not enough, you will need to wear PPE. 
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The MSDS will also include information about a chemical’s physical 

properties. This information might at first look pretty scientific, but 

actually it is very basic and important. This information will tell you 

what conditions could change a chemical’s form, which could affect the 

type and degree of the chemical’s hazard.

• For example, the boiling and melting points tell you at what 

temperature the material will change from a liquid to a gas or from a 

solid to a liquid.

• Vapor pressure and evaporation rate tell you how fast a chemical will 

put vapors into the air. The higher the vapor pressure, the faster the 

chemical will evaporate. If those vapors are flammable or toxic, this 

is important information to know.

• Vapor density describes whether chemical vapors will rise or stay 

close to the ground. Vapor density below 1 will rise, and density 

above 1 will stay close to the ground, possibly creating hazardous 

environments.

• Solubility refers to whether a chemical will dissolve in water. 

Specific gravity tells you whether a substance will sink or float in 

water.

• The MSDS will also tell you how the chemical should look and smell 

under normal conditions. 
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The MSDS will list the health hazards of a chemical as well.  

• First of all, the MSDS will explain routes of entry—that is, how a 

chemical can get into your body. Basically, there are three routes of 

entry. A chemical vapor can be inhaled. If a chemical is on your 

hands and you touch your mouth, you could accidentally swallow 

some. A chemical can also get into your body through skin or eye 

contact. 

• The MSDS will also describe the health effects of exposure. ―Acute‖ 

effects are those that occur shortly after exposure and begin to 

disappear once you are removed from exposure. Examples include 

skin or eye irritation, headache, or nausea.

• ―Chronic‖ health effects are those that develop as a result of years of 

exposure. Examples include sensitization, allergies, lung or liver 

damage, and cancer. Many chemicals also affect existing medical 

conditions such as asthma or high blood pressure. The MSDS will 

generally indicate if chemical exposure could aggravate an existing 

medical condition.

• It may also list specific body organs that may be targeted by the 

chemical. For example, a chemical may do damage to your liver, 

kidneys, or lungs if you are overexposed.
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An MSDS will also tell you how likely a chemical is to catch fire—and 

under what circumstances. It will also explain how quickly a fire might 

spread or how likely it is that the fire could lead to an explosion.

• The MSDS will tell you a chemical’s flashpoint. Flashpoint is the 

temperature at which a liquid gives off enough vapors to burn. If a 

solvent has a flashpoint of 50 degrees Fahrenheit, for instance, its 

vapors could easily ignite and burn at room temperature. 

• The MSDS will also identify a chemical’s upper and lower 

flammability limits, or the range of concentration in the air that can 

readily catch fire. Concentrations above or below this range are less 

likely to burn. 

• When a chemical burns it will often give off hazardous or irritating 

compounds such as smoke, carbon monoxide, and other toxic fumes. 

You need to know about these hazardous combustion products in the 

event of a chemical fire.

Think about the chemicals you use. Do you know about their flashpoint, 

flammability limits, and hazardous combustion products?
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• The MSDS will also identify proper measures for extinguishing a fire 

involving the chemical—for example, water, foam, or other 

extinguishing medium. Trying to extinguish a fire using the wrong 

medium can have disastrous results.

• And the MSDS will additionally list firefighting equipment and 

methods. This information is reserved for firefighting professionals 

who are properly trained. That means the MSDS should always be 

provided to firefighters who are responding to a chemical fire in your 

workplace. 

Do you know the right type of fire extinguisher for the fires involving 

the chemicals you work with? You should.
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Another important block of information contained in an MSDS involves 

reactivity data. This information alerts you to conditions that could cause 

a chemical to have a potentially hazardous reaction.

• The MSDS will describe the chemical’s stability, which is how it 

might change when subjected to different conditions, such as a 

change in temperature, a change in pressure, or shock when a 

chemical container is dropped or struck.  

• The MSDS will also identify conditions to avoid. These are 

conditions that could cause the chemical to become unstable. You’ll 

encounter terms such as ―avoid freezing,‖ ―avoid high temperatures,‖ 

―avoid sparks or open flames,‖ or ―do not drop.‖

• Finally, the MSDS will provide information about incompatibility 

with other substances. Descriptions might include ―avoid contact 

with strong acids,‖ ―keep away from strong oxidizers such as 

hydrogen peroxide,‖ or ―reacts violently with water.‖ This 

information helps you understand which chemicals should not be 

stored or worked with in the same area unless, of course, the reaction 

is intended as part of a process.
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• The MSDS will also tell you about hazardous by-products that could 

result when the chemical decomposes. Some hazardous chemicals 

can create new hazardous substances as they react or break down, 

which means new hazards you have to protect yourself against. 

• The MSDS might also discuss ―polymerization.‖ Polymerization is 

the ability of a substance to react with itself and release heat or 

explode. Most chemicals will not polymerize. But some may when 

conditions change, such as when exposed to heat. Again, this is 

important information to have on hand. 

Think about the chemicals you use. Do you know how they might 

change when subjected to different conditions? Do you know conditions 

to avoid and the chemicals' incompatibility with other substances? 
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Safe handling precautions are a very important part of any MSDS. If not 

handled, stored, and disposed of properly, many chemicals create serious 

hazards. 

• Storage recommendations on an MSDS might include such items as:

– Keeping containers tightly closed when not in use;

– Storing the chemical in a cool place, away from moisture;

– Keeping the chemical in a well-ventilated area or an area with 

secondary containment; or

– Making sure the containers are grounded or kept in a room with 

explosion-proof lighting or electrical fixtures.

• Dispensing chemicals can also be dangerous, particularly when 

dispensing flammable substances that could be ignited by a simple  

spark created by the buildup of static electricity. The MSDS will 

detail dispensing requirements, such as proper grounding and 

bonding of containers and the use of sparkproof tools around the 

chemical. The MSDS might also recommend the type of pump to use 

when dispensing the chemical or the materials the pump or 

dispensing hoses should be made of.
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• The MSDS will also provide safe handling instructions. For example, 

it might suggest work procedures, such as:

– ―Avoid skin contact with material‖;

– ―Use only in well-ventilated areas‖; or

– ―Do not drop—shock sensitive.‖

• The MSDS will also give warnings such as ―product on surface will 

create slippery conditions‖ or ―heated product may give thermal 

burns.‖

• The MSDS may additionally advise having a decontaminant 

available for spill response and an antidote for worker exposure. 

• Finally, the MSDS might also provide some information regarding 

the proper way to dispose of chemical waste materials. When 

available, these data will explain how the chemical is classified and 

identified for proper disposal. And they will describe any special 

instructions or limitations about disposal. 

Think about the chemicals you use. Are you familiar with all the safe 

handling requirements in the MSDS?
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Exposure control is another safety issue addressed by the MSDS.

• Before relying on PPE to protect you and your co-workers, OSHA 

requires the company to evaluate the use of engineering controls to 

reduce the risk of exposure to a chemical. Engineering controls 

include:

– Ventilation systems;

– Vapor extraction systems;

– Dust control systems; and

– Mechanical methods for dipping and coating operations.

• When engineering controls can’t eliminate chemical hazards, 

appropriate PPE is required to protect you from exposure. The MSDS 

will describe the type of PPE required. For example:

– Goggles when working with dust or liquids;

– Face shields when using chemicals in a potential splash situation;

– Specific skin protection, such as gloves and protective clothing; and

– Respiratory protection when ventilation is inadequate.

• The MSDS will also indicate hygiene practices to follow to prevent 

exposure.
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MSDSs also provide information about what to do in the event of a 

chemical release—for example, a spill or a leak.

• Almost every hazardous substance spill requires personnel to 

evacuate and isolate the area either because of health hazards, such 

as respiratory concerns, or because of physical hazards, such as 

slippery surfaces or the danger of fire.

• At that point, specially trained and equipped personnel need to come 

in to evaluate the scene and determine how to respond safely to the 

spill.

• The MSDS will explain necessary measures to contain and stop the 

release. Responders will follow instructions in the MSDS about 

appropriate spill containment materials and methods.

• The MSDS will also describe how the spill should be cleaned up and 

may also provide guidance concerning safe disposal of materials.

Think about what you should do in the event of a spill or leak of 

hazardous chemicals.
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The MSDS also contains another kind of emergency information—

recommended first-aid measures for most chemicals. You should check 

the MSDS before working with a chemical so you’ll know what to do if 

you have a direct, unprotected exposure.

• For chemicals in the eyes, the MSDS will generally recommend 

flushing with water for 15 minutes and then seeing a doctor.

• For chemicals on the skin, the advice is generally to wash with soap 

and water and continue flushing the affected area for 15 minutes. But 

remember, some chemicals react with water. If that’s the case, you 

need to know before you wash or you could do more damage. A 

follow-up visit to the doctor is also usually recommended for contact 

with strong chemicals or chemical burns.

• Moving someone who has inhaled chemical vapors into fresh air is 

recommended in almost every MSDS, along with a follow-up visit to 

the doctor. The MSDS will also tell you if it is safe to give artificial 

respiration to a victim who has stopped breathing. 
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Although no one would intentionally swallow a hazardous chemical, it 

could get into your system accidentally, for example, if after handling a 

chemical you forget to wash your hands before eating or drinking or if 

you wipe your mouth with chemicals on your glove.

• If you should ingest a hazardous chemical, the MSDS will 

recommend the proper response. Generally, you should seek medical 

attention right away. In some cases, the MSDS may recommend 

drinking a lot of water or milk, and not inducing vomiting, which 

could cause more damage as the chemical comes back up.

• Almost every MSDS has some notes to doctors, recommending 

treatment methods, including whether antidotes are necessary. The 

doctor can also use the manufacturer’s emergency number. Always 

give emergency medical personnel a copy of the MSDS.

Think about what you should do in a medical emergency involving a 

hazardous chemical.
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• Now it’s time to ask yourself if you have understood the information 

presented in the previous slides about the content of the MSDS. It is 

important for your safety and health that you understand this 

information.

Some MSDS formats may contain additional content. Let’s look at that 

information now.
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Some MSDSs may contain additional useful information. For example:

• Information about how the chemical could affect the environment, 

including plants and animals;

• How the chemical was tested for health hazards and test results;

• Essential shipping information; and

• OSHA, EPA, or other regulations that apply to the chemical or state 

reporting requirements. 
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Finally, some MSDSs may also provide a copy of the chemical’s label. 

These labels will generally follow a color- and number-coded warning 

system such as those developed by the National Fire Protection 

Association and the Hazardous Material Information System. 

Label information may appear in different places depending on the 

manufacturer—sometimes on the last page, sometimes up front, and 

sometimes along with the health or fire hazard information.

• Some manufacturers will provide a diagram of colored diamonds or 

bars with numbers. The colors identify the hazard and the numbers 

tell you the degree of hazard. 

• Other manufacturers just put a number next to the word ―health,‖ 

―flammability,‖ or ―reactivity.‖ And some just say something like 

―HMIS H1 F3 R0,‖ which indicates the chemical has a health rating 

of 1, a flammability rating of 3, and a reactivity rating of zero.

• Remember, the higher the number, the more severe the hazard in that 

category.

Think about the labels on the containers of chemicals you use. Are you 

familiar with the hazard warning system they use?
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Here are the main points to remember from this session on the MSDS:

• The MSDS is the foundation of chemical safety in the workplace.

• MSDSs must be accessible to you at all times.

• Always read the MSDS carefully before handling, storing, or 

disposing of any hazardous chemical. 

• Be sure to ask a supervisor if you still have any questions about 

hazards or precautions after reading the MSDS.

This concludes the Material Safety Data Sheet training session.

Please take the MSDS Test for credit!


